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ABSTRACT 

In an exposure of the 30 inch hydrogen bubble chamber to 

a 303 Ge\‘/c proton beam, we have measured both V” events 

and all tracks with momentum less than 1.4 Gc\‘/c. FrOlll 

these measurements, the properties and cross sections of 

the inciusive pp + YX, KrX, and A” X reactions a-w studied. 

In addition , single particle invariant cross srctions Eel 

pion and proton production are presented and the scaling 

behavior of these reactions is discussed. 

*Sui’port cd by ttl? U..?. :;.zti ~:ilnl !;cjc-*<yc i’~q?i:datio~l 
under Grant G? 53565 
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1E;CLUSIW STUDIES OF y, K;c;, .&ND ‘ic PiW~il~lCT10~: 

in the first part we report on the stildy of \:’ eVc!P.tS fro31 an 
exposure of 205 La/c and 303 GcV/c p:nt.ons 1.1 t,he ZC-inch llvdrogen 
bubble chamber at the National Accelerator Laboratory. rrelimi~nary 

resul.ts at 205 GeV/c have been published.’ These v” events were 
meaxred and processed through TVGP and SQUAW and fitted to the 
fol~loliing h!yotheses: KI -f 7:+1~-, no -t pi-, ? + ~‘6, and 
-f (PI -+ c+e- (1,). 

The data for K’, A’, and ;i” were restricted to the backward 
hemisphere in the p$ center of mass as the detection efficiency in 
the forward direction was ext,remely low. Table I sumwrizes the 
\f” :tample at 303 GeV/c. The average weightin: factors2 are: ?I,.9 
for y, 3.44 for K;, 4.25 for A”, and 4.69 for K”. The final sample 

has further corrected by a scanning efficiency of 0.93. The inclu- 

sive cross sections measured are: al’y) = 253 i 24 mb, o(Kz) = 

9.8 t 1.3 mi, o(A’) = 4.2 2 1.0 mb, and o(p) = 0.4:i.i mb. 

Assuming that all y’s come from x0 -t Zy, we get U(TTO) = (127 f 12)mb. 

The ilFpc;,~lii~cj~,~5 ,>f :;!~2>,: cLL’>> ~szs;;ti,s,.,ri~ .y! ihe iTvi$Lbnr jlh3r- 
,;;,, ..?,,,,,,.:i,;: !:3,L are S~WL in Figs. i(a), (b), aui (c). IVoLe 
that o(A”) has increased threefold from 25 G-Y/c to 303 GeV/c and 

remains much larger than ~(11”) at 303 GeV/c. The K’ cross .secticn 
has increased more than eight times from 2s GPV/C ti? 301 GC\‘!‘C. 

However, the rapid rise in o(Ki) may level off at energies beyond 

303 GeV/c as indicated by the ISR data. 
5 

The v” cross section in 
Fig. 1 (c) is consi.stent with a logarithmic grout:: with incidenl, 

momentum and is equal to o (n-) or o(T-j if we assume all negatively 
charged particles to be ii-‘s. This is in accord wi.th multiperi- 
pheral models that predict <nvO> = cn -> = <nx+>v !<here -n,> is 71 
the average number of particles of type x produced per inelastic 
pp collision. 

The topological cross secti,ons, <nno.> and <n,:,>> r‘!r inclusive 

ITo and K; prndiiction at 303 G-V/c are listed in s Table II. 

I” Fig. 2(a) and (b) <n,~> and <nKo> are plotted as a function 

of charged mu1 tlplicity, n 
C’ 

Two possi,gle dependencies are sho\>n: 

<nK;’ 
= 0.31 assumes Kz production is independent of topology; 

<“K”> = Cl.09 11 is based on o KO/u:,- being indqxldent cf t.opo!ogy. 
S s 

In part.icular, <11110> tends to rise linearly tiith n ( 18. 913 i at - 
c- 

ter linear 6ependence is very different from the low energy ~‘1’ data. 
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The I>roker! straight line in Fig. L(b) is given b!. ,‘n n; = I, 
r~ _. 

Tf we assunc ?,I;, i!lO xegati\:e particles to te piorls, t!:e dnta 
imt,lj~ that the iicurr31 zirld cixrged pions :4rt strongl!~ :onclilted. 
This be!lavior rrli-s oat modcis in which pioils are indepcr.denxl] 
er;:itt~ed but is ii: accord rgi~th fragmentation r:.odels and :nu!ti- 
peripheral models in which p and u type meson clusters are 

emitted. 
8 

A systematic study on the energy dependerxc of the ccrrelntion 

in nTiO veTsus ,,- has been made recently.9 The data fron 

PP> 
7, 10, ll*ltp 12 and n-n 13 collisions in laboratory beaz momen- 

tum ranging from 12 GeV/c to 1500 GeV/c were fitted to the linear 
fornl, 

<II 770 > = an + 6 

where CI and 5 are energy dependent parameters. The parameter cx 
wou1.d indicate the strength of the neutral and charged pion correla- 
tion. Figure 5 shows t.he result of such linear fits and Fig. 4 
shows a as a filnction of E, which is the available energy in the 
cm system, that is, the total energy (&) minus the wrrhcr nf bnr- 
/CT! !I!?!>‘:C5 i!i iL*; initial y+ciae. z,,,,pt da-22 i!!dicri- :;; . . 
u - ; a~ IVW clicigica n4o.L dppL~uec.ittza i di var~y iii&i, crlxrgich ai& 
(2) the strength of correlation is relatively independent ?f the 
initial state particles. The solid curve is a prediction. based 
on Thomas ’ critical fluid niodel. !~4 
high energy 

This model also predicts at 

aK = (UK/Un). a 

where c1 is K the strength of correlation between knons and pion5. 

T!le data. given in Fig. 2(a) may show such a trend. 

The invariant single particle distributions for y’s in 
Feynman variable x and transverse momentum 

PT 2 are shown in 
Figs. S(a) and (b). Note t-hat scaling holds at 205 and 303 GeV/c. 

A prominent forward peak j~s noted at both energies for pTz z 
0.02 (GeV!c)'. In Fig. 6(a) and (b) < pT> ins plotted as a function 
of x. The weighting introduced by the galnma energy r does not 
change appreciabiy the presence of a strong correlatioz for small 
values of x, indicating that the im:ariant single !xrti~zle distri- 
buticx cailnot be factorized intc a product invoiving x and PT2. 

Ir. Figs. i(a) and (b), xe show the invariant si;lgl~e partj.c!r 
dis.ii.iLiitioii for ihe iiiclusiiie Kg hill: FSO I;eactiojls. i:csu:ts at 
503 tieV/c combined with the 205 GeV/c data :;Lvc evidence that the 
inclusive K; and 1” reactions 1xy.e rcaciifd tl;ei~r scaling lixits 
fxm below, with Y,’ approaching the limix ar a much f,xqter rute 
thr:n K;. 
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Figures S(a) and (I,! show &y/d:: 1:ersus ihe rapidity variable 
y for the KC and v reactions at ZiO.5 GcV/c. 
for a plate35 with widths of t!io unixs in 

'l'ilcre j s e;..idciicc 

low multiplicity y wonts; 
y for the !$ Xld 

dc/dy SCE~S to peak at !' = 0 for 
high multiplicity y events. The average longitudinal momxtum 
in the center of mass 1, L = 2.90 i- 0.56, 1.11 + 0.17, and 0.88 
+ 0.12 GeV/c for 1,'. ii", ax1 ii', respeitivelv. 1s 
pions and kaons are pr&ed more frcquar 

Thus , rlcL:tral 

than A"s. 
cl~ly in the central region 

SCALING IN SINGLE PARTICLE T' AND PROTOY !1lSTRIBiJTICX 

In this second section we present results of single particle v' 
and protbn invariant cross section distributions. These distri- 
butions are compared with existing data at higher 01 energy from 
the CERN-ISR and at lower Ct.1 energy from the CERN-PS and Lhe BNL- 
AGS. 

AS described in our earlier paper on n++(1236) production,17 
particles which travel backward in the pp center-of-mass have corn- 

paratively low momenta in the laboratory and can be measured with 
c,?in-~rn:in*,3: ri Ii!! p~.~*.surir!; !!:act~ines 2r.i an:lyr.ir i:z$:;i:;~--. 
n..n YUL.. MurJUIGmsrli. ;~bve LCCLL pariul-uleci un all c:FacKs wrn laoorator) 
momenta Plab 5.1.4 GeV/c. Since protons with this momentum have 
1.4 x minunum Ionization, pions and protor,s are distinguished with 
good reliability by their ionization. From the numoer of observrd 
events involving Kg emission as well as direct ionization. infor- 
mation, we ;st;mate that the amount of K* contaminarion in ';he TI- 
proton sample is %2-3%, which we ignore for the purposes of the 

present paper. 
Of the 1750 events in the fiducial volume used for tl~e prcscnt 

investigation, 806 events were found which have a single prozon 
with P lab 5 1.4 G&/c. To illustrate the kinematically accepted 
region and the overall qualitative properties of the data, the CM 
distribution of these protons in the variables x = 3P,, if% and 
the transverse momentum P: is shown in Fig. 9(a). The cutoff seen 
on the right-hand side of the distribution is due to the selection 
of P lab 5 1.4 G&/c. 

Similar distributions for all TI' and il- tracks are shown in 
Figs. 9(b,c), respectively. The kinematic cutoff at low x corres- 
ponding to Plab = I~.4 GeV/c is again seen in both plots. The 

remarkably different properties of pion and proton distribtitions 
are also apparent. 

Before discussing the detail& properties of these distribu- 
tions, we note that those data complement existing IW. da::. since 
first round inclusive ISR expcrmen;s have n'3t explcred the small- 
est angular region possible. This is illustrated by Fig. :O 
(reprcduced from the talk by J. C. Sens zt the 1972 Cxford Confcr- 
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ence) . 
imposed, 

Lines for pions and protons k:ith J’I,lb : 1 .4 GeV/c are super- 
Cur data e.~plore the regions to the right of these curves 

a’nd no fu:-thcr a.ccep~ai,ce corrections arc ,>eccssarv. 
In l‘igurc IL, we demonstrate how the bubble chamber data com- 

plement the 1% data with a comparison between inclusive proton 
spectra of the CLRN-llolland-Lancaster-.“lanchester IS collaboration 
at & = 23.6, 30.8, and 44.6 GeV, respectively. The overall 
normalization agreement betrieen the two sets of data is quite good 
as seen in the region of overlap. The bubble cb>amber data extends 
to lower values to Pt than the ISR data. Although the ISR data 
points in themselves represent a rather imp,ressivc test of scaling 
over the Pt and energy ranges they represent, they cutoff at 

Pt 
= 0.5 GeV/c and thus our data at smaller Pt values can only be 

compared with the lower energy data from BNL and ClZRx.l’ 

Figures 12 (a-e) contain more detailed comparisons between 

the P:-dependencies of Ed3u/dp3 for protons at several different 

values of X. The essential point of these plots is to illustrate 

the lack of e -aP2 t behavior over the entire range of P:. The 

straight lines are those fit by Aibrow et al. 
20 to t,he!jr nivn d?.t? 

,..._1 “..^ : . ~. .: ~I.~. ,,,,,;, Tunrr -..- 1-1 ^..“-*LYYAJ ilh3.1~ iilc aiilaii P2 ciaG3. t mm me 

exception of the lowest x value of 0.45, we observe that the 

300 GeV data points are in good agreement with the 24 GeV/c data 

of Allaby et al. 
19 for Pf z 0.5 (GeV/c)2. The relationship is 

more clearly displayed in Fig. 13 which compares the x-dependence 

of the invariant cross section Ed3u/dp3 at a mean value oi Pf = 

0.04 (GeV/c)* with the Allaby et al. data. While the low and high 

energy data are in reasonably good agreement, they suggest that 

scaling is approached from above (i.e. lover momenta data are 

larger). 

In contrast to the proton data, our pion data more nearly 
coven the same x-P t range as existing 1SR data and thus does not 

add anything essentially new to the scaling comparisons made be-. 
tween ISR and lower energy data. However, as illustrated in Fig. 
10 I there is not a complete overlap; furthermore, most ISK data 
used for scaling comparisons are not at fhe lowest end of the 
energy banger T.hus, 0’21‘ jr?0 Ge:’ data (t’s = 23.S GeVj are of 
some ii;tc-rest. 

Figures 14 and 15 dispiny the x-depend!c:lcc of The invariant 
z-ross sxticn for 7+ and q- , respesti-ely, It. Pi = 0. iI4 :IK! 
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0.16 (W/c)-. In each case. scaling is seen to break down at 

wail x for ?: = 0.04 (Ge\l/cj’. Figures 16a and 16b display the 

dependwces on II: at x = 0.21 for pi+ and it-, respectivel,y. 
Generally good agreement is observed, althoilgh there seem to be 
differences among the lowest energy data themselves. 
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3. 
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TABLE i 

pp -- VOX at 303 C&V/c 

PP - 

- 
K; R -0 

A Y no .A 2y 
.- 

!so. of 
Events 50 20 2Wnique) 119 -- 

Average 
Weighting 3.44 4.25 4. 69 71.9 -- 

dmb) 9. 81 i 1.36 4.22 * 0. 08 ,>0.42 253. 4 i 23. i: 126. 7 

cn>lpp 0.31 f 0.04 0.13 f 0.03 ,zo. 01. 7.90 3z 0. 7:, 3.95 

<PT> 0.47 f 0.04 c. 43 f 0.04 (0.40) 0.17 * u. @I -0.38.:: 

(GeV/c) 
<?L’ 1.11*0.17 2. 90 * 0.56 (0. 31~j 0. .44 f 0.06 0. $jc= 

- 

:” 
See Ref. 16 for relations bet\VCCri x 

0 
hild ?etived y’s. 
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TAriLE II 

Cross Sections 101’ pi> 4 TI O s and !<i :< 

a.t 303 Ge\‘/c 

n = Number 
of Charged 

r’,(pp -+ iios)::‘ 
<nro > 

r,(pp + I$Y) 

Particles in mb in mb 
<nKO> 

s 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

TOTAL 127.0 * 12.0 3.94 * 0.39 

1.7 * 1.2 1.0 rt; 0.7 

11. 8 f 3. 1 2.4 * 0.7 

19.4 + 4.1 3.4 * 0.8 

16.0 + 3.7 3.0 i: 0. 7 

22. 8 * 4. 4 4.8 * 1.0 

20.3 + 4.1 4.8 f 1.4 

15.7 f 2.5 7.2 t 1.5 

9.3 1- 2.s 6. 7 rt 2. 2 

‘Y. 2 l 2. 5 8.3 i- 3.2 

1. 6 f 1. 1 3.3 12.4 

-_- --- 

0.9 * 0. 9 17.0 -f 17.0 

0.2 * 0.2 

0. 8 * 0. 4 

2.9 f 0.7 

1.4 f 0.5 

1. 6 * 0. 5 

1.3 f 0.4 

0. 6 -c 0. 2 

0. 8 f 0.4 

--- 

0.2 * 0.3 

9.8 * 1.3 

0. 1 + 0. 1 

0.2 * 0.1 

0.5 f 0.1 

0.3 f 0. 1 

0.4 * 0.1 

0.3 ~3 0. I 

0.3 + 0.1 

u.fi * l-I..3 

--- 

0.~3 f 0. 3 

--- 

--- 

--- 

0.31 f 0.04 

::: 
Calculated from un(pp - rr”S) = r,(pp - y X)/Z . 
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Fig. 1. <a) ~(PP -’ .A’X), @) P(PP + K OXI > 
and (c) a(pp + ail%) versus incident labgratorv 
monentim Plab’ The data points beyond 303GeVjc 

in (bj arc! 3~s derived in Ref. 10. 



@.r 
A 
T? 
c 

0.1 

c 

I! 

I( 
/r 
5’ 

V 
I . 

C 

-9- NAL-Conf-73/31-EXP 
7200.037 

o CIIARLl”OiJ c&l (REE I ) 
x NAL- UCLA 

b) 

/ 
P 11 

k+ i 
/ , / + 9 /’ I/ /’ 0 

i 
1 

@@=n- 
I’ 

i' 

1 
I I I I 

8 

l-Id6 
24 

Fig. 2. (a) Average mmber of i;E and (bj 

average number oi‘ nil ̂! s promced per inelastic 
pp collision ‘ierstis charge nultiplikity. 
The cur’:es are desc.ribeci in:: the text. 



-lO- NAL-Conf-73/31-EXP 
7200.037 

2- 
i2 GNk pp 

-r-+4 ?--)- a=-o.09*o~lo 

o- 
> 

c 
19 G&/c pp 

0; 

0<5 
a=O.l6*0.05 4- 25 GeV/c T-P 

O- 
5 

c 40 GeVk T-P 

4- 

2&-- 

00 2 4 6 5 IO 
n- n- 

Fig. 3. cnTio> versus n i‘or up, "p, and iln 
collisisns. The a's a-6 uhtaked from fit- 
ting <T?;~o~ = cn- + 9 tc tb dztc. 



-11- NAL-COnf-73/31-EXP 
7200.037 

-11 I I 
8 

I 

fi2 

I I I I 
al 
A s B 

0 

a 

I I 

i 

3 

szc 
rv ;;i 

tiz-J.; 
a ‘2 .z 
-0sl 
.$m* 
*ov) .d s - 
?C:: 
m .g 
%2$ 
c 2 ‘H 

.E: .z o . 
z 5 Ei; 
T 

L .d 3 
‘U 4 “u 

. ..l Lu’ 
“EXCZ 
z’” 2.” 

+.I 
x a; 

; ;.ff 

. VI >.A 
M-k= 
:& 2;: 



-12- NAL-Conf-73/31-EXP 
7200.037 

x 

6 

III I I II, _ 
0 52 

y [z(vAwm~] XP gy gy 

B III 1 I I” r g 

s B 
-g&i 2 
3836 - 

.z 
l!i$sg 

cu 

-&3!s;;8: pt-dwu-lz 
/p 2 

llav’T--z~ wij,o-z\ 
00% 

-. 

gGg= 
x 

..dW - - 
-0 a 

sz-uo & 
i 

aekfmaz 

ddg $5 

,,,,Jg #iii-I 
/ 5 

xT’p= 

.‘3Y”-. ; 
+ II 

zww 
a,, LLYvl i 

I 

I I r II/ I i -I 

2! 0 _- 

d,?. -a k 
.:: - : 

JO 
,z 5 “2 
+; x” $ 
$ >-* 

+F 
$ 2.2 
EkC 
z 42 .: 
,z x z 
&In: 
2 $ ; 
.d 0 : 
.~ > ” 

2 - HN4.J a+. 
* k SNU - z .;1 .2. 

“F? “‘z.5 ‘C 
tiz 0, E .?. * s LL mu K 

” 
(qu.‘) ;dp idpxp z$” 

fJZP jLJ 



-13- NAL-COnf-73/31-EXP 
7200.037 

NAL-UCLA 

0.6- 

(a) 

I 
0. I I I I 

!b) 

0.4 - 
w" 
A ---I- -i 

--+=+- 

o.2 +a+- 

+ 
I I I I 

0 0.02 0.06 0.10 

Fig. CI. (a) et> versus x and (b) <Pt'Ey 

"eT5US x. 



;14- NAL-Conf-73/31-EXP 
7200.037 

I’ ’ ’ / I’ ’ I-----l-I 1 

I ‘* 
zi 

z - 
t i-f-l Jl 

A $$/ 
1: 

/y ;.' / -I 

I- 
cd 
‘a 

, / I 

t B ’ 

Ai- 
/” /‘~ ,’ 1’ / / / 2 s 

/ ’ --/ 
-SC -Ii 

I- 
/I cu8 / / /I 

4 
/I ,I 

A’ +A : I’ I I 0 ’ I I I I I -. 2 0 

F--F’- 
pi-:----‘-, --r--,- -~- 

(,.. a i!’ ’ 

4 a- *IL3 zi e > -- 0 G is G ,,.=” 
dTJ 2 
d$z 

I-~ 

3lp 
p?$5q& 

‘I 
1 OLY I L-I, 
22~2 O-c 7 ‘q& 

-aoi g 

-I-1~ I I I&,-. I I_ 

0 -7 
- o- 0 

(94 ;dP 
$lpxp SJd 

- '32P 32 df 

3 

2 xii -+X 
.Y.< 
Ef 
‘Z ii? 
&y 

5 :r 
gLi 

x 

1 
-0 2 

CD- 
dll 

N 
d 

+I 
5s 
‘C 2 
c-3 m x’ 
> > oILvi 
.zw Y 

n 
zti a 
b$! R 

0 
LTl ,z 
oh% J 
.rl * 
LT.00 5 



-15- NAL-Conf-73/31-EXP 
7200.037 

I-- 

r-v- 

(a) PP- K”s X 

-t- 
-I- 

PP- YX 

d3-1~58 
x i~&g&.?~ 

-ST t, :fifiI ‘I‘ IVV 

I+ + ,+ 
L 

IO: 
q- =\ 

I. 

I 9 I I 
0 I.6 2.0 

iyl 

.I? 
-I I 

! 
- 

Fig. 8. &,/dy VETSUS y fx (a) up + KzY and 

(bj Tp -t yX. 



-16- >IAL-Conf-73/31-EXP 
7200.037 

c2+ 0.80 + l z +, 2 . ALL PR6ToNS 
- .*.*. 2 l 

0.6 ~ + . ,I+*+ 806 eds. 4 

2* .2 et*2 2. 2 ++.* ;+ 
+2 I + +2+2 

@.a*+,, l r*2 
+2 2+ 

2 2 l ++ c. r2 l ctc+2 22 
+3* l +t + l 2 ++* + + 

- +3++ 55, 32 2223 + +4. 3 
6.2 - 27i b,X> “,+ ?,,’ 1,. 2 3 2 3 + c*+22 ++ *’ 2 3 2 +2*+* 2 * 3 l * 

- pU72 cc. 3 ~34 ,325 .4332 222 2 3r 

2 24342686KRK 
++2333~537ABYM~W 

l 

0.8 - (cl 
ALL T+ 

ad * 
+.++ + 

151% 3 + +z 
4 2 l * +2 3*t 

*+* 44 . 

0.4 +++ 3 - + + 22 3 4* 43 . 

+ + .23226 
+ l + + ++c + +, 2 3443* ’ 

ar- 
e + +*++ ++ +424846366 

4 . . 2 44 25 4223377BBOC l 

+ 3 .,3++32328?AGlNVN 
+ 2 , 0. + l 2+22b 5389AEESUUWU - 

C. . + 2 2 t~4654lUtA~q0HT~UWUU, 
I 1 4 1 I 1 6 8 

-1.0 bO.9 -0.4 -0.9 -0.t 0 

Fig. 9. single particle x -,.pz dhtributions 

for all prr;tons, xi end T- in a sample 0: 
1750 events. 



-17- NAL-Conf-73/31-EXP 
7200.037 

RANGE IN ):,~,,~;,r!,~U~r.<23~~G~eV’ 

OF !SR SINGLE f~2TlCt.E FZC~L~CTION 

SPECi-f2OMETERS 
I ALBf!cw ET AL 
1 RATTNER ETAL 

BERTIN Ef AL 
‘IIL BRITISH SCANDINAVIAN 

COLL. 

I p_ GeVk 
i I 

Fig. 10. Pt - x regions for 1SR and XX, 

slw pion and proton dita. 



I 

67 
2 
Y 

E 
n, 
T 
“b 
L3 

0. 

-18- NAL-Conf-73/31-EXP 
7200.037 

P-tP-P+x 

0 y q 0.8 

0 
0 

+ Oc 

B 

l NAL 300GeV ,+ 

x 11.8/11.8 

1 

f3 
ISR 

0 15.4j15.4 CHLM col lab. 
0 22.5122.5 ’ 

I I I 

0.5 I,0 15 
pr (GeV/c) 

Fig. 11. Pt distri.buricn for protom at a 

mean ? = 0.5: (0.7 to 0.3). Osta is compared 
to t!lat c~f the i:F.k:~~-ilul.?and-!,lncaster-!,l;ln- + 
Chester col;aSorztion (Albrow ct al.). 



-19- NM,-COnf-73/31-EXP 
7200.037 

..,., , 

fOOd- 

s%” 
- 

a 

&i 
962 
zaa 
“7 x 

I”.” ’ I”“” ’ ’ 

2”. -+./:; 

Fp&J -; 
-+ - 

cw-a~- 
. 3’ 

.&mm 
&Y !I 2 $ 

w - >r 
oev;‘;% 
4-lr-J - 
2”.:; 
@so m 

“% 
?J-2cs 
LuLd*n 

“% 
gy 

.r( .W” 

LA -52 2” 

‘i: % ‘2 a 
+J . cam: 
z -z 0 

r-422 z.5 
c. .E 

o 23 .w n( 

&ziy--- * 

1 I 
v 4 - 10° 



-2o- NAL-Conf-73/31-?&w 
7200.037 

500- 500- P+P-P-t-X 

@ NAL-UCLA 303GeV 
l Allaby et al 24GeV 
0 Allaby et al 19.2 G?.V 

Nz 100: Nz 100: 

e e 

g g 50- 50- 
“I2 “I2 

- - T: T: bb bd _ 006 006 8 I 8 I 

=20- = 20 i Q Q 
P,‘=O.i)4 (G&/c)’ 

IO- IO 

I I I I I I I I I I I I I I I I 

-1.0 -1.0 -- -- 0.8 0.8 -0.6 -0.6 x- 21r”*4 213-“*4 -0.2 -0.2 x- 
“E “E 

Fig. 13. x distribution fm protons at F': = 

0.04 (0.02-0.06) (GPJ/~)~. 



-21- MAL-Conf-73/31-EXP 
7200.037 

P+P- 77+4x 

o Muck et al 24GeV 
- Panvini et al 28.5 GeV 

0 NAL-UCLA 303 GeV 
0 Brit.-Stand. 495 GeV 
A Ratner et al 500-15COGeV 
0 Albrow et al 1500 GeV 

, P~=O.l.ls(GeVIc) 

II ’ ’ f I I I I I I I I 

0 0.2 0.6 

I ! 
6421P I 

x=Js 

Fig. 14. x dj,stributimi; c~f IT' at T'z = 6.04 
2 

anl 0.16 :Sei-/c) C~,n:ycr;s;;: j s made xith 
.(:,e :gt djtcl :,*d Xi?? 10:: 3::L'?:':: dCtR of 
Panvini et aj.. a?d Allab? tt :[I. 



-22- NAL-Conf-73/31-EXP 
7200.037 

P+P- l-T?X 

\ \ 
\ 

Ll E =a10 , ,? F nb 
z 5 

h 

+, 
2 iiT 

\ \ \ 
i \ \ \ 

PF = .I6 (GeV/d2 

'0 1 I I I 0.2 1 * 
0.1 

0.3 !‘I 0.4 1” 0.5 ’ c ’ 

1x1 

--- ALLABY .et al 24 GeV 
0 MuCKei al 24 GeV 

- PANVINI et al 28.5 GeV 
D NAL-UCLA et al 303 GeV 

300 GeV 
a BERTIN et al II00 GeV 

1500 GeV 
Q ALBROW et al 1500 GeV 

P : = .O 4 (GeV/c) ’ 

2 
Fig. 15. x distributions of IT- at Pt = 0.03 
and 0.16 (G&/c?. 



-23- NAL-Conf-73/31-EXP 
7200.037 

- I- 
NTN o&zgg 

:Q,$Llg 
:zizs< I , : 

. 
F 

z 
? :g 

>>wp- alaIm- WW0-J z 
9 9 ?S 6 

-lm 

i-. N 
F. 

- 

.-. 
a - d-. 

- n 

- -J. 

-. 


